Specific pools of phospholipids are used for lipoprotein secretion by cultured rat hepatocytes.
Since phospholipids are major components of all serum lipoproteins, the role of phospholipid biosynthesis in lipoprotein secretion from cultured rat hepatocytes has been investigated. In liver, phosphatidylcholine is made both by the CDP-choline pathway and by the methylation of phosphatidylethanolamine, which in turn is derived from both serine (via phosphatidylserine) and ethanolamine (via CDP-ethanolamine). Monolayer cultures of rat hepatocytes were incubated in the presence of [methyl-3H]choline, [1-3H] ethanolamine, or [3-3H]serine. The specific radioactivity of the phospholipids derived from each of these precursors was measured in the cells and in the secreted lipoproteins of the cultured medium. The specific radioactivities of phosphatidylcholine and phosphatidylethanolamine derived from [1-3H]ethanolamine were markedly lower (approximately one-half and less than one-tenth, respectively) in the secreted phospholipids than in the cellular phospholipids. Thus, ethanolamine was not an effective precursor of the phospholipids in lipoproteins. On the contrary, the specific radioactivity of phosphatidylcholine made from [methyl-3H]choline was approximately equal in cells and lipoproteins. In addition, over the first 4 h of incubation with [3-3H]serine, the specific radioactivities of phosphatidylcholine and phosphatidylethanolamine were significantly higher in the lipoproteins than in the cells. These data indicate that there is not a random and homogeneous labeling of the phospholipid pools from the radioactive precursors. Instead, specific pools of phospholipids are selected, on the basis of their routes of biosynthesis, for secretion into lipoproteins.